The comparative disposition of [14C]-fotemustine in non-tumourous and tumourous mice.
The distribution and excretion of radioactivity from [14C]-fotemustine was examined in mice with melanomas at different stages of development to determine whether the disease state substantially alters the disposition of the drug and its metabolites. Normal BDF1 mice and mice that had been subcutaneously grafted with B16 melanoma either 1, 3, 7, 14 or 21 days previously were used. The animals were killed at either 5 min, or at 3, 24 or 96 h after receiving an intravenous dose of [14C]-fotemustine (20 mg/kg) and were examined either by whole-body autoradiography or by liquid scintillation counting of excreta and tissues of interest. The majority of the [14C]-fotemustine dose was excreted in the urine, with similar amounts being measured in both non-tumourous animals (61.6% +/- 13.1%) and tumourous mice grafted 14 days previously (67.2% +/- 5.7%). Small amounts of radioactivity, again similar in both non-tumourous and tumourous mice, were recovered in the faeces (5.4% +/- 5.6% and 3.6% +/- 1.8%, respectively) and as carbon dioxide (7% +/- 3.5% and 6.4% +/- 1%, respectively), with minimal amounts being expired as chloroethanol (less than 1%). When mice were examined 5 min after dosing, there was extensive tissue distribution accounting for 75% +/- 10% of the dose. The highest concentrations determined by both whole-body autoradiography and liquid scintillation counting were measured in the excretory organs, with 33 and 28 micrograms Eq/g being found in the liver and kidney, respectively. High levels were also seen in the lung and plasma (19.8 and 19.5 micrograms Eq/g, respectively). Analysis of variance indicated that groups of tissues, such as the excretory organs, blood and plasma or the pigmented tissues, showed distinct but inconsistent patterns. Only tumours at 14 and 21 days of development were suitable for examination, and these showed levels of 12.1 micrograms Eq/g; however, the tumour-to-plasma ratio increased from between approx. 0.5 and 0.6 at 5 min to approx. 2 at 96 h after dosing, suggesting retention within the melanoma, whereas the ratio for the femur remained at approx. 1. Whole-body autoradiography showed that the distribution in the tumour was not uniform, but rather was concentrated in the peripheral area (presumably viable cells) as opposed to the central necrotic region. Thus, the high and sustained concentration of radioactivity found in the active cells of the melanoma may provide an explanation for the high efficacy of the drug.